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ACCESSION NUMBER: 2003:792450 CAPLUS 

DOCUMENT NUMBER: 140:37863 

TITLE: Specific and Potent Inhibition of NAD+-dependent DNA 

Ligase by Pyridochromanones 
AUTHOR(S): Broet z-Oes terhel t , Heike; Knezevic, Igor; Bartel, 

Stephan; Lampe, Thomas; Warnecke-Eberz, Ute; 

Ziegelbauer, Karl; Haebich, Dieter; Labischinski , 

Harald 

CORPORATE SOURCE: Pharma Research, Bayer Health Care, Department of 

Anti-Inf ectives, Bayer AG, Wuppertal, D-42096, Germany 

SOURCE: Journal of Biological Chemistry (2003), 278(41), 

39435-39442 

CODEN: JBCHA3; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Pyridochromanones were identified by high throughput screening as potent 
inhibitors of NAD+-dependent DNA ligase from Escherichia coli. Further 
characterization revealed that eubacterial DNA ligases from Gram-neg. and 
Gram-pos. sources were inhibited at nanomolar concns . In contrast, 
purified human DNA ligase I was not affected (IC50 > 75 \M) , 
demonstrating remarkable specificity for the prokaryotic target. The 
binding mode is competitive with the eubacteria-specif ic cofactor NAD+, 
and no intercalation into DNA was detected. Accordingly, the compds . were 
bactericidal for the prominent human pathogen Staphylococcus aureus in the 
low |j.g/mL range, whereas eukaryotic cells were not affected up to 60 
H.g/mL. The hypothesis that inhibition of DNA ligase is the 

antibacterial principle was proven in studies with a temperature-sensitive 
ligase-def icient E. coli strain. This mutant was highly susceptible for 
pyridochromanones at elevated temps, but was rescued by heterologous 
expression of human DNA ligase I. A physiol. consequence of ligase 
inhibition in bacteria was massive DNA degradation, as visualized by 
fluorescence microscopy of labeled DNA. In summary, the pyridochromanones 
demonstrate that diverse eubacterial DNA ligases can be addressed by a 
single inhibitor without affecting eukaryotic ligases or other DNA-binding 
enzymes, which proves the value of DNA ligase as a novel target in 
antibacterial therapy. 
IT 635681-58-2 

RL: BSU (Biological study, unclassified) ; BIOL (Biological study) 
(pyridochromanones exhibit specific and potent inhibition of 
eubacterial NAD +- dependent DNA ligase but not human ATP-dependent DNA 
ligase I) 
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Reactions of 2-oxo-2H- l-benzopyran-3-carboni trile 
O'Callaghan, Conor N . ; McMurry, T. Brian H.; O'Brien, 
John E. ; Draper, Sylvia M. 

Trinity Coll., Univ. Chemical Lab., Dublin, Ire. 
Journal of Chemical Research, Synopses (1997), (9), 
312-313 

CODEN: JRPSDC; ISSN: 0308-2342 
Royal Society of Chemistry 
Journal 
English 

CASREACT 12 8:3616 
Synthetic reactions of 2-oxo-2H-l-benzopyran-3-carbonitrile afford 
products which establish that partial or complete cleavage of the starting 
material occurs in the course of reaction. 
162335-50-4P 

RL: RCT (Reactant); SPN ( Syntheti c preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(reactions of oxobenzopyrancarbonitrile ) 
162335-50-4 CAPLUS 

Propanedini trile, (2, 4-diamino-3-cyano-5H- [ 1 ] benzopyrano [2 , 3-b] pyridin-5- 
yl)- (9CI) (CA INDEX NAME) 
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Synthetic reactions of 2- (2-amino-3-cyano-4H- 
[l]benzopyran-4-yl)propane-l,3-dinitrile with reactive 
methylene compounds 

O'Callaghan, Conor N. ; McMurry, T. Brian H. ; O'Brien, 
John E. 

University Chemical Laboratory, Trinity College, 
Dublin, 2, Ire. 

Journal of the Chemical Society, Perkin Transactions 
1: Organic and Bio-Organic Chemistry (1995), (4), 
417-20 

CODEN: JCPRB4; ISSN: 0300-922X 
Royal Society of Chemistry 
Journal 
English 

Derivs. of dibenzo [b, d] pyran, [ 1] benzopyran [2 , 3-b] pyridine, 
[1] benzopyrano [3, 4-c] pyridine and [ 1 ] benzopyrano [ 4 , 3 , 2- 
de] [1, 6] naphthyridine were obtained from the reaction of 
2- (2-amino-3-cyano-4H- [ 1] benzopyran-4-yl ) propane-1, 3-dinitrile with 
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compds. containing a reactive methylene group. Consideration of these 
reactions suggest that the dicyanomethyl group is released from the 
4-position of the starting material, and that it then reacts at the 
2-position of the newly formed iminium ion. The 4-position is now 
available for Michael addition of a compound containing a reactive methylene 
group, 

but the nature of the final product depends on the substituents on the 
methylene group. 
IT 162335-50-4P 162335-51-5P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(preparation of) 
RN 162335-50-4 CAPLUS 
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yl)- (9CI) (CA INDEX NAME) 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB Benzo [ f ] chromene I (R = Rl = H) (II) was prepared by the cyclocondensation 
of p-naphthol with PhCH:C(CN)2. II was acetylated with Ac20 to give 
I (R = Rl = Ac) . II was cyclized with HCONH2 to give pyrimido [ 4 , 5- 
b] benzo [ f] chromene III, whereas the cyclization of II with NCCH2C02Et gave 
pyrido[2,3-b]benzo[f] chromene IV. IV was cyclized with HCONH2 to give 
pyrimido [5 ', 6 ': 3, 4] pyrido [5, 6-b] benzo [ f] chromene V, whereas the treatment 
of IV with POC13 and P2S2 gave 3-subs tituted derivs . VI (R2 = CI and SH, 
resp.) . VI (R2 = SH) was alkylated with ClCH2C02Et, phenacyl bromide, and 
ClCH2CONHPh to give the corresponding S-alkylated derivs., whereas VI (R2 
= Cl) was treated with amines H2NR3 (R3 = Me, Ph, CH2CH2Ph) to give the 
appropriate amino compds . VI (R2 = NHR3) . VI (R2 = Cl) was cyclized with 
NH2NH2 to give pyrazolo compound VII. Antibacterial activities were determi 
for the above compds . 
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RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(preparation of) 
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ll-amino-9- (methylamino ) -12-phenyl- (9CI) (CA INDEX NAME) 




RN 134484-33-6 CAPLUS 

CN 12H-Naphtho [1 ' , 2 ' : 5, 6 ] pyrano [ 2 , 3-b] pyridine- 10-carbonitrile, 
ll-amino-12-phenyl-9- (phenylamino) - (9CI) (CA INDEX NAME) 




RN 134484-34-7 CAPLUS 
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60: 6829f-h, 6830f 
Syntheses with nitriles 
benzonaphthyridines 
Junek, H. 

Univ. Graz, Austria 
Monatshefte fuer Chemie 
CODEN: MOCMB7; ISSN: 0026-9247 
Journal 
Unavailable 
CASREACT 60:38730 
see printed CA Issue. 



VI . Quinolines and 



(1963), 94(5), 890-6 



cf. CA 59, 6361b. The title compds . are prepared by the reaction of 
2-02NC6H4CHO (I) with NCCH2CN or NCCH2C (NH2 ) : C ( CN) 2 (II), followed by 
reductive cyclization. Thus, 1 g. 2-nitro-a-cyanocinnamonitrile and 
1.25 g. Fe in 20 ml. AcOH heated 1 hr. on a water bath gave, after 
filtration and addition of H20, 83% 2-amino-3-quinolinecarbonitrile (III), m. 
223° (C6H6) . To 0.4 g. Ill in 30 ml. boiling dilute HC1 was added 
0.2 g. NaN02 in 5 ml. H20. The mixture was heated 15 min. and filtered off 
to give 62% 2-hydroxy-3-quinolinecarbonitrile , m. 310° (PhN02) . I 
(3 g.) and 2.6 g. II in 2 0 ml. EtOH was refluxed 1 hr. with 4 drops 
piperidine to give 70% 2-nitro-a- ( l-amino-2 , 2- 

dicyanovinyl) cinnamonitrile (IV), m. 218° (AcOH-dioxane) . IV (2.4 
g.) in 40 ml. AcOH was boiled briefly with 2 g, Fe, and the solution decanted 
and heated 10 min. to give 98% V (R = R2 = NH2, Rl = CN) (VI), m. 
>300°. 2-H2NC6H4CHO (0.6 g.) and 0.7 g. II in 5 ml. AcOH heated 10 
min. gave 67% VI. VI ( 0 . 4 g . ) refluxed 10 min. with 10 ml. Ac20 gave VI 
Ac derivative, m. >300°. To 0.4 g. VI in 30 ml. hot, dilute HCl was 
added 0.2 g. NaN02 in 5 ml . H20, and the solution boiled 15 min. and filtered 
to give 50% V (R = OH, Rl = CN, R2 = NH2 ) (VII), m. >300° (PhN02). 
VII (0.5 g.) in 3 ml. H20 was refluxed 2 hrs . with 3 ml. H2S04. Cooling 
and dilution with ice water gave 89% V (R = R2 = OH, Rl 
>300°. Likewise, 0.5 g. VI hydrolyzed with 3 ml. H2S04 
H20 gave 45% V (R - OH, Rl = H, R2 = NH2 ) , m. >300°. 
96953-31-0, Benzo [b] [1, 8 ] naphthyridine-3-carbonitrile, 
2 , 4-di amino- 
acetyl derivative) 
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